Bryophytes occur in a broad range of habitats on substrates often not available to vascular plants such as tree trunks and branches, rocks and walls. In nutrient poor environments they often outnumber vascular plants in species and serve as useful ecological indicators. Drift sands are an extreme environment even for bryophytes. However, drift sand afforestations and blown-over ancient woodlands provide an unexpected variety of microclimatic conditions including cool and humid habitats inhabited by hygrophytic liverworts and peatmosses with a northerly distribution. This chapter describes the bryophyte hot spots in drift sand forests as well as the establishment, rise and fall of their inhabitants.
Introduction
Drift sand forests of Scots pine represent the most extreme forest type in the Netherlands due to their dry and nutrient-poor soils. These adverse conditions and the young age of the forests are responsible for the poverty of vascular plant species, usually with less than a dozen in a given site. The moss layer too is species poor. It mainly consists of ubiquitous species of sandy soils such as Dicranum scoparium, Hypnum jutlandicum and Pleurozium schreberi. However, the relief of sand hills and plateau dunes alternating with blown-out areas, typical of drift sand landscapes, cause a broad range of microclimatic conditions including relatively cool and humid habitats on north-facing slopes. This explains the unexpected occurrence of bryophyte communities with hygrophytic species such as peatmosses and liverworts including boreal-montane species that are very rare elsewhere in the NW-European lowlands. This chapter focuses on bryophyte habitats in drift sand areas of the Veluwe because this region has been well-documented by bryologists in the past and accomodates the most species-rich examples in drift sand forests. The high precipitation values of the Veluwe-region (850-900 mm per year; Heijboer & Nellestijn 2002) and the occurrence of large remnants of dry and wet heathlands explain its richness of bryophytes with a northerly distribution (Siebel & Bijlsma 2007) . Most Scots pine afforestations on drift sand date from the 19th and early 20th centuries and are still subject to primary succession. The relatively high grazing pressure of red deer, fallow deer, roe deer and wild boar on the Veluwe slows the succession towards deciduous forest and contributes to the persistence of bryophyte habitats. Bryophyte hot-spots occur mainly as liverwort communities or drift sand bogs (see below). Pine afforestations are not the only forest type on drift sand which is important for bryophytes. Blown-over ancient woodlands dominated by oak have several noteworthy moss species as well. These woodlands often show a spectacular phenomenon typical of drift sand landscapes: bordering ridge dunes, sometimes more than 20 m high, with steep slopes on the forest side. Blown-over ancient woodlands are the most important constituent of the Natura 2000 habitat Old acidophilous oak woods with Quercus robur on sandy plains (H9190) in the Netherlands.
